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DISSE RTAT ION 

O N THE 

GEOMETRICAL ANALYSIS 

OF THE 

ANTIENTS, 

IT is univerfally allowed that Mathematical 
Studies are attended with much pleafure and 
delight, and that they are in a particular man- 
ner captivating and engaging to thofe whofe 
genius and bent of mind lie that way ; and it is 
equaUy certain that they are profitable as well 
as pleafant. From the proper cultivation of , 
them many emoluments accrue to fociety, and ' 
many improvements are made in civil life. But 
letting afide thefe public advantages, for which 
the world muft be indebted to men of fuperior 
ability and exalted genius, qualified by Nature 
to extend the bounds of Science, and to derive 

a pradical 
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praftical improvements from their abftrafl: 
rcafonings ; I would now only recommend 
thefe ftudies, as ufeful to men of all ranks, 
profeflions and abilities, in their private ca* 
pacities. They help greatly to iix the at- 
tehtion,' to enlarge the underftanding, to me* 
thodife our ideas, and to improve our reafon- 
ing faculties, vvrhen we apply them to any other 
fcience whatfoever. Great regard was had to 
thefe fciences by the antients in their education 
of children; and they ought certainly to have 
a principal ihare in the education of gentlemen 
and fcholars, if we would have them caucht to 
think juftly or to reafon well. Of all the 
branches of Mathematical Science none con^ 
duces more to the great ends here mentioned 
than Geometry. The fimplicity of it's firft 
principles, the clearnefs and evidence of it's 
demonftrations, the admirable concatenation of 
it's parts, and regular connexion of the propo- 
/uions with one another, tend greatly to efta- 
blifh a habit of clofe thinking, and a methodi- 
cal and juft argumentation, when we apply 
ourfelves to any other fubjeft whatfoever, phy- 
sical or moral, ceconomical or civil. 

BuC 
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' But I know not how it happens, this noble 
fcience fcems of late to have met with lefs re- 
gard than it's dignity and ufefulnefs demand. 
Ourfchools and univerfities*, our philoibphical 
ibcieties, and philomaths of all degrees, feem 
to have been very afliduous of late in paying 
their devoirs to the younger fitter Algebra 5 and 
at the fame time to have overlooked, and in a 
great meafure neglefted, thofe native charms^ 
that amiable fimplicity, and thofe more at« 
traiftive excellencies, that peculiarly belo&g to 
the elder. I would not be thought any ways 
to difparage the algebraical art, or to derogate 
from it's merits •, they are doubtlefs very great. 
All the blanches of the Mathematics are much 
indebted thereto •, and even Geometry itfelf has 
widiin this laft century been furprifingly ex* 
tended and improved thereby. But, notwith- 
ttanding this, I mutt affirm that, for thole who 
apply themfclves to the Mathematics only for 
the ends above-mentioned, namely, to inure 
themfelves to a method of clofe thinking and 

• . • The readiT U referred to fime late refolutlonf taken in tin 
Mniverjitj of Cambrit^e, 
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juft reafoning, GeorHeiry is the proper field : 
and that thofe who but moderately cxercife 
themfelves therein will fooncr attain their pu^*- 
pofc, thah others that may go far greater lengths 
in the intricacies oi Algebra^ arid the labyrinth 
of Fluxions. 

It is but too common a practice with young 
j jftudents, after having ^ gone through the Ele- 
] mtnts of Euclid in a curfory manner, (or per- 
haps having fubftituted in their place fome 
i other fuperfidal and lefs geometrical elements,) 
from henceforth to bid adieu to all demon- 

ftrations ftriftly geometrical, and to employ 
themfelves in the confideration of algebraical 
equations, infinite fcrles, the. algorithm of 
fluxions, the properties of curve limes, and 
other parts of the higher Geometry, . when 
perhaps they are but very fupcrficially ac- 
quainted with the firft elements of th^ plane. 
If they read a fyften> of conies, they will be 
fure to make choice of one, where the demon- 
ftrations are algebraical j and when they apply 
themfelves to the folution of geometrical pro- 
blems, here again they will have recourfe to 

their 
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their Algebra, not at all apprized perhaps of 
any other analyfis ; being utterly unacquainted 
with the method of refolution and compofition 
fo carefully cultivated by the anticnt geometri- 
cians. Such ftudents may become dextrous 
calculators, but fuch a method of proceeding 
tends very little towards bettering the judgment^ 
or improving the invention. 



The ftudy of Geometry I fay is the moft 
proper for young men to purfue, in order to 
acquire a vigorous conftitution of mind, and is 
as conducive thereto as exercife is towards pro- 
curing health and ftrength to the body. Logical 
precepts are ufeful, and indeed neceflary for 
thofe that are engaged in public diiputations, or 

controverfial writings, in order to put to filence 
an obftinatc adverfary. But ^ in the fcarch of 

* truth, an imitation of the method of Geometers 

* will carry a man further than all the diaUHical 

* rules. Their Analyfis is the proper model we . 
^ ought to form ourfelves upon, and imitate in 

* the regular difpofition, and gradual progrefs 
' Otf our enquiries *.' 

• BJfay an thi ufifuhufsoj Mathematical Learnings 0;r/. 1701. 
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Wc arc told by Dr. Pmberton *, * that Sir 
Ifaae Newton ufed to cenfure himfelf for not 
following the Anticnts more clofcly than he 
did-, and fpokc with regret of hismiftakc, 
at the beginning of his mathematical iftudies, 
in applying himfelf to the works of Def- 
cartes^ and other algebraical writers, before 
he had confidered the Elements of Euclid with 
that attention fo excellent a writer deferves. 
That he' highly approved the laudable at- 
tempt of Hugo di Omerique to reftore the 
antient Andlyfis.^ Now what the great Sir 
IJmc Nrjuton fo highly approved, it is the in- 
tention of this publication more particularly to 
fpccify and recommend. Little has yet been 
done toward the attainment of this laudable 
jpurpofe of reftoriiig the antient Analyfis. The 
writer juft mentioned is very little known in 
En^and. The Author of this fmall Traft is 
willing to contribute his mite, and very dc- 
firous to revive a proper taft for pure Geometry. 
He has annexed a coUedion of Theorems and 
likewtfe a few Trobkmsy to be folvcd by tKc 



• In the preface to bis Fie^Wf Sfr, 
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Geometrical Andyjis : he has been more fparing 
in the latter« becaufe plenty of them are con- 
tinually propofed in periodical publications. It 
is not pretended that they are new ones ; but 
they are fuch as rarely occur to them for whbfe 
uie they are principally intended. Not above 
four or five of them, I believe^ have ever ap- 
peared in Engliih before; and they are all 
taken from authors which feldom fall into the 
hands of young men. They will fcrve there- 
fore as proper ^ercifes for young ftudents to 
to try their ftrength upon. 

But before they fet themlelves to this workj 
I would recommend a very careful and reiterated 
perufal of the Elements^ and after that as dili- 
gent an application to that valuable remains of 
antiquity, the book of Euclid*s Datay both 
which they will find moft compleat in Dr. 
Robert Simftnfs edition. When they have made 
themfelves perfeft matters of thefe, they may 
then betake themfelves to the folution of Geo- 
metrical Propofitions by a Geometrical Ana- 
lyfis ; either that of the Antients derived from 

the Diita : or, if this ihould be thought too 

tedious 
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tedious and troublefomc, they may abate fome- 
what of it's rigour, and ftill make ufe of a fi* 
milar method : but I would have them by no 
means content themfelves with algebraical re- 
folutions, even though they fhould be able to 
1 derive conftruftions from thence, and alfo to 

demonftrate fynthetically the truth of the fame' 
How they may proceed with fuccefs I Ihall en- 
deavour briefly to explain. 



Refolution then or Analyjis is the method of 
proceeding from the thing fought as taken for 
granted through it's confequences to fomething 

that is really granted j and Compojition or Syn- 
ihefis is a reverfc method, wherein we lay that 
down firft which was the laft ftep of the Analyjis^ 
and tracing the fteps of the Analyjis back, mak-^ 
ing that antecedent here which was confequent 
there, till we arrive at the thing fought ^ which 
was put as granted in the firft ftep of the 
Analyfis. 



When we are to apply this method of 'Refo^ 
hition to Tbeoremsy wc muft firft lay what is 
therein affirmed down as true^ and then con* 

fider 
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tohfider the neceflary confeqitenccs flowing 
therefrom, deducing one ccnlcquencc from 
another, till we arrive at laft at fome.one, which 
is evidently true or evidently falfe^ a* may ap- 
pear by an Axiom, or an Elementary Propo^ 
fition, or by what is called Expqfiiion^ i. c. the 
nature and ftrufture of the figure. When the 
former is the tafe^ thfe Tbebrem is true and may 
be denioftftrated by the method of Qmpqfition^ 
but When the letter is the cafe^ it is falfc, for 
all truths arfe confident with each oth^n An 
Sample will cleafr this more thai* many WOrdb^ 

llie {quire oi a % biMihg thfc vertical 
angle of any triahgle, together witK the reft- 
angle under the fegnients of the bafe madd 
thereby, is equal to the rcftanglc under wA 
fides (^pntaHiing^that angles 
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Analysis. 

Suppofc this to be true^ viz. that BD* 
+ ADC=^ ABXBCy and let a circle be circum- 

fcribed about the triangle, and BEX produced 
to meet it ia E, tod: EC joined. Now ADC— 
BDE by Euc. III. 35. Therefore BD*+ ADC 
=:BD*+BDE=:EBDbyn.3. Therefore alfo 
ABXBC^zEBD. Now this we fhall find to be 
true by the Elements, hence the theorem is alfo 
true. For the triangles ABD tod EEC arc 
fimilar, having -the 'angles at A and £ equal its 
ftanding on the fame circumference and the 
angles at B in each equal by Expofitien, there- 
forc-bgr. yi«4. AB : BD ; : BE : BC and by VI. 
16. ABXBC=EBD. 

SYNTHESISr 



SYNTHESPS. 

ABXBC=EBD (as proved in. the. A^ly/is) 
;BD*+BDEbyH.3.=BD*+Ar)CbyIII.35, 

: Q.E.a 
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' It will be very :proper for yoyng ftudents to 
ehdeavoar to obtain a variety of dcmonftrations 
of one and the fame propofition, deduced front 
drflerent principles i hereby they, mil be able 

to difcover which are the moft (imple and ele- 
gant, and greatly improve theit ikfte-'ahd judg- 
ment. An infhuicc of the great fecundity of 
<5eometry ill this refpcft is given in the beginning 
of a periodical work publifhed a few years ago 
under the title of the British Or aclf, whert 

■» " * " * 

there are given fifteen demonflrations of ont 
and the fame Theorem, all independent of each 
other, and derived from very different principles 
and conftru&ions. I fliall now therefore pro- , 
ceed to give another. demonft!;ation of the fore- . 
going theortm> . not as more fimple than the 
preceding, but as lefs fo, and . further fetched^ 
,lt .was however giv^n by an ^juthjor of no fmaH 
•note in thp laft ccniyry, 

h^ analysis; 
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, iVfth pJWr of dft ^S»^ar poijB&" at flit Bafe 
ys <cenKtv «ftdf <He a^aeecS ^gthent ^it-radius, 
f^erijsfe'a circle, which Jcf cm the adjacepc fide 
in F, apd the fame produced in G, and the bi- 
^€fihg fete iftlC. AB ? gC j : AD ; IDC by; VI. 
5; siiid AB ; EG : ; ilifr* t ;i«B.XBpv and AD ; 
pe : • AI3^ ^ABC .l>y Vl. i. Th^rci&)r6.by V. 
t9, ADiBCi ; AB*— AR* : ABk»C,-rApGj 
Ncw/AB*-^A©*;5:AR'r-^HGBF t^.II. j6, 
n:I)BKrijya*fe ^. awl A^B<i^ApCf=BD* 
Jqr bypotfeetis <^<)r A^KBQ is put' =80* -f 
^DC.) ?b0r#)fc AD ;.EWC : /dBK ; BD*. But 
JPBK : ip: ?< ,3K : BP by; yi. ». ' Tkereforc 
^D : DC : :.BK; ; J5D, lyhielt ^s true by jhco? 
jffili 1*VJII. i}i ffe? ffliUowng cpllcfition, . 



•SITN^^HESIS, 

'' AD : De ; : BK :'Bt) (by the Th^erfm^ 
f : DBK : BD* by yi. |. NoW D^JCsipBF 
'by* IH. 3$:=:AB?--AF* byH. 6;=Afi*t-^AD^ 
therefore At): D G :/ AB?-Ia,D* : BD^ 
•koreover ad': DC : j AD* ; ADC by VI. i. 
tTherofore by V. 12. AD ? DQ V; A|l*; BB*+ 

ADC, 
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ADG; Now AD : DC : : AB : BC by VI. f, 
and A? i 9Q s : AB*: ABXBC by VI. i. There- 
fore by equality AB* : BD*-h ADC : : AB* : AB 
XBC, an4 by V. 9? BD*:^Ai>C=ABXBC. 

^ Here it is evident that this dcmohftratioft filh 
fiiort of th6 preceding, becaufc it does not floW 
ir^mediately from an elementary propofitiorf, 
but in order to it'? ratification the forc^ited 
Theorem LVIIL muft be previouHy denion- 
ilrated ^ a Lemma, 

,1 t . ■ • , ■ , • 

When ^, Problem is propofed to be folved, 
we muft apply our method- of lJ^/«//V« thus. 
We muft conceive the thing required to* be al- 
ready done, and from tbi« fyppoQtioi) we mutl 
reafon, deducing one confequence from another, 
and proceeding ftep by ftep, till wc can arrive 
at fometbin^ th^t is granted, fomething that 
may be effected by means of tliQ Poftulates and 
Elementary Propofitions, fomething which (in 
the ftyle of the Antients) is given, or a Datum. 
Whach if ^ caR do, we lliall then be able to 

form 



form our Synthejis of Compojitunhy making the 
D'atum.^ we arrived at in the laft ftep of our Ana- 
lyfis,the firftllq) or foundation of our Synthefis-, 
and then rcafoning in a retrograde order, and 
faking the fame ftcps back again, we fhall de- 
duce one confequence from another, till we ar- 
x\y^ ;^t the- original, ^^/w»?, gr thing required 
to be done in the Probleqi proppfed, which wajs 
the firft thing l^ifi dpwn and fuppofed in our 
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Take the following example, being thp 

155th Propofition of Pajfus's YUth book. 

PROBXEM, 

' It is required in a given fcgment of a circle 

from the extremes of the bafe A and B to draw 

rtwo lines AC and '3G meeting at a point C in 

the circumference, and fuch that they Ihali 

have a given ratio to each other, vizi that of 
FtoG. . 
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ANALYSIS; 

Suppofe . the thing done, and that the point 
C is found : then by way of preparation or 
conftru6i:ion, or fomething to found our Ana- 
lyfis upon, let us fuppofe that a tangent' to the 
iegment at the point C is drawn^ which meets 
AB produced in the point D. Now by hypa« 
thefis AC : CB : : F : G» alfo AC*: CB* : : AD 
: DB, which is thus proved. 



Since DC touches the circle and BC cuts it, 
the angle DCB=:BAC by III. 31. -Alfo the 
angle D is common to both the triangles CDB 
and CDA, therefore they are fimilar, and by 
VI. 4. AD : DC : : DC :I)B, hcnde AD* : DC' 
': : AD • DB by VI. 20. coi-. But alfo by VI. 4. 

AD 
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A t) : A C : : t) C : C B, and by perriiutatiort 
AD : DC : : AC i CB of AD* l DC* : : AC* : CB*^ 
therefore by equality AC* s CB* j t AD i DB. 

But the ratio of AC* : CB* is givcn^ (by 
Prop. LVIL in Dr. Simfon's edition of the 
Data'^i) becaufe the ratio of AC : GB is given^ 
therefore alfo that of AD : DB. Now fihce the 
ratio of AD i DB is given^ therefore alfo, by 
Data Vl. that of AD : AB,- and hence by 
i>ata IL AD'is given in magnitudt^ 

Andherc the Analyiis properly ends* For it 
havings been (hewn that AP is givan,: of that i 
point D may b0fbund in ABp^oduoedfuch, that 
itomat a tangent*being drawn to the, circum- 
ference^ die point <rf qontait. will-be the point 
fought \ we may now b^n our Coaipo&ioii 
or Synthetical Demonftration : which we muft 
<JO'by findingthepointDr or layiiig down the 
line AiD, which we .affirmed xa hcgvibt^'m xki 
Jaft ibq) <rf our Anal^tfifef, 

SYNTHESIS. 
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SYNTHESIS. 

2 2 

ConftruSfim. Make as F :G ::AD:DB (which 
may be done^ fince AB is given, by m^ing It 
as F* — G* : G* : : AB : DB, and then by com^ 
pofition it will be as F* : G* : : AD : DB) and 
Chen from the point D thus found draw a tan* 
gent u> the circle, and from the point of contaA 
C drawing CA and Cfi the thing is done. 

2 % 

Demonjlration. Since by conftruSIm F : G : : 
AD : DB, and alfo AD : DB : : AC* : BC* (which 
has been already demonfirated in the analyfis 
and may b^ here proved in the fame manner.) 
Therefore F* ; G\- : AC* : BC\ and confo- 
quently F : G ; : AC ; BC« 

Q. E. D. 

Here we fee an inftancc of the method ot 
refoMion and compofitiony a$ \% was pradifed by 
the Antients, for the folution here given is that 
of Pappus Jkxandrinui, But becaufe the me- 
thod of referring and reducing every ^hing tp 
the Datay and conftantly quoting the fame» 
may appear to n>any to be very tedious an4 
(roi(blefome ; ajid indeed it i& unn^ceflary tp 

c ^hoijft 
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thofe who have already made themfelves mafters 
of the lubftance of this valuable book o{ Euclid^ 
and have by pradtice and experience acquired 

a facility of reafoning in fuch matters ; I fhall 
therefore now Ihew how we may abate fomc- 
thing of the rigour and ftridk form of the antient 
method of demonftration, without diminifliing 
any part of it's admirable pcrfpicuity and ele- 
gance. And this I fhall do by inftancing in 
another folution or two of the fame problem. 

But before I do this, it may be proper to take 
notice that, in this bufinefs of the rcfolution of 
problems, every thing cannot be brought within 
ftrift rules ; nor any infallible diredions given* 
whereby a man may be enabled to fucceed in 
all poGible cafes : but that there is need of a 
previous preparation, a kind of mental con- 
trivance and conftruftion, in order to form a 
connexion between the Data and Sluafita^ which 
mufl be left to every One's own fagacity to find 
out. And it is on this very account chiefly 
that I recommend the exercile and employment 
xA folving Geometrical Problems, as a means 
to help our invention, and to improve and 

ftrengthen 
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ftrengthen our reafoning powers, when we em^ 
ploy them on any other fubjeft of a different 
nature. And here it is that the Geometrician 
Ihews his tafte and acutencfs in choofing the 
proper foundation, whereon to build the moft 
elegant conftrudion and demonftration ; and 
the mathematical reader his judgment in being 
able, amidfl: a variety, to diftinguifh the fame* 
However fome people may be apt to ridicule 
the notion of tafte, when applied to thefe fub- 
jcfts, yet I do maintain, that the word and 
thing fignified thereby is very properly appli- 
cable thereto: and I believe all true mathema- 
ticians will bear. me out, when I affirm that a 
man may (hew as much tafte in being able 
to diftinguifh between the different degrees of 
elegance in mathematical demonftrations, as 
a iludent in the Belles LettreSy or a prpfcfled 
critic, can, by his right relifli for the fubltme or 
pathetic in poetry or oratory. • 

But to return: before we begin our analyfis, 
I fay there is moft commonly fome previous pre- 
paration neceffary, in order to form a connex- 
ion between the Data and ^ieftta, which cannot 

c % fall 
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fall within any rules 5 but is various, according 
to the various nature of the problems propofcd. 
Right lines muft be drawn in particular direc- 
tions ; or of particular magnitudes : bifefting 
perhaps a given angle, or perpendicular to a 
given line ; tangents from a given point to a 
given curve •, circles muft be defcribed from a 
given center with a given radius ; or touching 
given lines or other given circles •, or fuch-like 
other operations. Whoever is converfant with 
thC' works of Archimedes^ Jfolionius or Pappus, 
knows very well that they all found their ana- 
lyfis upon fuch-likd previous operations. Now 
the great fkill of the Analyft confifts in difco- 
vcring the moft proper effeSlions whereon to 
found his Analyfis : and young ftudents ought 
' to exercife their abilities and improve their fa- 
gacity therein : for the fame problem may fre- 
quently be conftrudled many different ways^ 
and many different demonftrations given of the 
fame ; which I fhall now exemplify by giving 
two more different folutions of the aforefaid 
problem* 



ANALYSIS. 
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ANALYSIS. 

Let us fuppofe then again that the thing is 
done, /. e. AC : CB : : F : Gj (fee. the former 
figure) and let the bafe of the fegment AB be 
cut in the fame ratio in the point E. Then 
£.C being drawn will bifed the angle ACB by 
VI, 3. confequently if the circle be completed 
and CE produced to meet it in K, the remain- 
ing circumference will alfo be biftAcd in K« 
Therefore the point K, as well as E, being 
given, the point C mufl: alfo be given. 

SYNTHESIS. 

Cmfiru^on. Let the given bafe of the feg* 
ment AB be cut in the point £ in the afligned 
ratio of F : G by VI. lo. and compleat the' 
circle by III. 25* bifeA the remaining circiim* 
ference in K by III. 30. join KE and continue 
it to meet the given circumference in C, and 
drawing CA, CB, the thing is donci 



Dimonftnation. Since the arc KC =: the arc 
KB, the angle ACK=: the angle BCK by III. 
27. Therefore AC : CB :: AE : EB by VI. 3. 

but 
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but AE : EB : : F : G by conftruSion % therefore 

AC : CB : : F : G. 

Qj^ E. D. 

Again this problem may be folved In another 
manner, by confidering it in a little different 
light ; for it is the fame thing required as, hav- 
ing the bafe of a triangle given, together with 
rfie vertical angle and the ratio of the legs, to 
find the triangle. 

Let P 1= the given angle, or in other words 
the angle in the given fegment. Set off upon 
the legs of the angle P, PM and PQ^ in the 
affigned ratio of F : G, and join MQ^ Then 
upon the given bafe AB make a triangle ACB 
fimilar to MPQ^by VI. i8. and the thing is 
done ; and the demonftration follows imme* 
diately from VI. 4. 

Having now given a fpecimen of what kind 
of folutions I would have the young ftudent 
endeavour after, I have nothing further to add, 
but to advife him, when he undertakes a pro- 
pofition, not to be difcouraged by one or two 

fruit- 
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fruitlcfs attempts, and thereupon throw it afide, 
or ranfack books for the folution ; but if he 
would profit by this exercife, let him perfe- 
vere, encouraged by the words of S^rus in the 
play; 

Nil tarn difficile eft quin qu^reJido inveftigaripoteft. 



N. B. Of the propofitions here anncxt for 
cxercifes, the firft thirty-feven theorems have 
figures to explain the fame, contained in two 
copper-plates : the reft of the theorems and 
the problems were purpofely felefted fuch as 
may be fufficiently explained by words alone, 
fo that the reader may cafily fupply the figure. 
This was done that the expence might not ex- 
ceed the pockets of thofe for whom thefc exer- 
cifes are principally calculated. Several of the 
theorems may feem to be dependent upon fome 
of the preceding ones, and may indeed be moft 
commodioufly deduced therefrom, which I 
ihall here enumerate, viz. II. IV. V. VII. 

yiii. X. XII. xiii. XIV. XV. xviL xx. 

XXIL 
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XXII. XXIV. XXVI. XXVII. XXVm. and 
XXXV. But the demonfirations of all the 
reft arc independent and may be derived im- 
mediately from the Elements ; as may alfo the 
demonftrations of fome of thofe enumerated, 
which it will be worth the ftudent's while to 
try. 
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P R O P. • I. 

jrf'^^*k ^ ^ "S^^^ ^^"^ A B be bifefted in E, 
<j >«'<>«>«5« r and two points C&D taken thcrc- 
rf^ txlxl *^i, infuch that AC:CB::AD:DB; 

T* 4k S** then I fay the rectangle D C E = 
the rcftangle AC B. 

The converfc of this propofition is alfo truc^ 
which is this. 

If a right line AB be bifeded in £, and 
two points CandD taken therein fuch tha^ 
DCE== ACB i then I fay AG : CB:: AD:DB. 

B PROP. II. 



«, t 



to 

PROP. IL 

If in A B the diameter of a circle two points 
C and D be aflumed fuch that AC:CB: : AD:D^ 
and from D an indefinite perpendicular to the 
fame diameter as L D be ereded, and through 
C any line be drawn to cut the fame in £, and 
the circle in F and G j I lay FC:CG : :FE : EG. 

The conyerfe of this propofition is alio true, 
which is this.' 

If any right line as L D be drawn perpendi* 
cular to the diameter A B of any circle and 
meets the fame in D, and if from a point in 
the fame diameter, as C, any line be drawn to 
meet the fame perpendicular in £, ^d the 
circle in F and G, fo that FC:CG:: FE:EG; 
I fay that AC : CB : : AD : DBu 

PROP. Ill, 

' Let there be a triangle ABC, wh(^ bale 
B C i« bifefted in D, and through the vertex A 
% \mc A E drawn parallel to BC, zvA any line 
drawn throng D to meet ' A fi, AC, AE in 
F, G, Hj thcnliayGD^DF::<;H:HF. 

PROP. IV. 



1\A 
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PROP. IV. 

If in AB the diamem of a circle two points 
C and D be taken fuch that AC : CB: : AD : OB, 
and through the point D any line be drawn to 
meet the circle in £ and F, and GE, CF be 
joined i then I % EC : CF : : ED ; DF. 

PROP. V, 

If the bafe BC of a triangle be bife^^ted u\ 
D» and through the vertex A a parallel thereto 
be drawn, and from D a perpendicular to BQ 
be drawn to meet the parallel ia £^ and 
through D any line be drawn to meet AB, AC 
in F and G, and £F, EG be joined i, then ( 
JayEF5EG::FD:DG. 

P R, O P VI. 

If in the line AB he taken two points C and 
D fuch that AC : CB : : AD : DB, and AE, BF 
be drawn perpendicular to AB, and through 
the point C be drawn any line to, meet AE, BF 
inGandH, and DG, DH be joined; then 
t lay that DO : DH : : GC : CH. 

B 2 PROP. vn. 
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PROP. vn. 

If m the diameter of a circle AB be taken 
any point C, and CDE be drawn meeting the 
circle in D and E, and DF be perpendicular 
to AB meeting it F, and the circle again in G, 
and EG be . joined meeting AB in H 5 I fay 
that AC : CB : : AH : HB. 

Alfo, as the converfe, that if in the diameter 
AB two points be taken as C and H fuch that 
AC : CB : : AH : HB, and from the points 
C and H two lines CE, HE be inflefted to any 
point of the circumference E meeting the fame 

« 

again in D and G ; when.DG is drawn^ it will 

« - _ 

be perpendicular to AB. 

PROP. VIII. 

■ 

If in the diameter of a circle AB two points 
C and.H be taken fuch that AC : CB : : AH : HB, 

and from the points C and H be infleded to any 
. point of the circumference E two lines CE, HE 

meeting the fanie again 'in D and G j I fay that 

CC : CD : : EH : HG. 

PROP. IX. 
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PROP. IX. 

If in AB the diameter of ' a circle be taken 
any point C, and CD be drawn meeting the 
circumference in D and £, and from the point 
D be drawn DF perpendicular to CD, which 

meets the diameter AB in F and the circum* 
fercnceinG;thcnIfaythatDC:CE::DF:FG* 

PROP. X. 

If in AB the diameter of a circle two points 
C and D be taken fuch that AC : CB :: AD : DB, 
and through the centre E a perpendicular to AB 
be drawn, and from C a line be drawn to meet 
the fame in F, and if through D any line DG 
be drawn to meet the circle in G and H, and 
from the point G be drawn GK the fame fide 
of DG as F is of the diameter AB to make the 
angle DGK equal to the angle CFE, and let 
the line GK meet the circle in L and the line 
CFinMithenIfaythatGM:ML::GD:DH. 

PROP. XI. 

If from any point C in the diameter of a 
circle produced a perpendicular be raifed and 

from 
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from any point D in the fame a line be drawn 
to cut the circle in E and F i then I fey the 
rqftanglc EDF is equal to the reftan^c ACB 
together with the iquare of CD, 

PROP. XII, 

If from any point C in tte diameter of a 

.-■■*, 

circle produced a perpendicular be raifcd and 
thereon CD be taken whofe fquare is equal to 
the reftanglc ACB, and CE be put equal CD, 
and from any point in J>E as H a line be drawn 
to cut the circle in F and G ; then I lay twice 
the re^angle FHG is equal to the fuoi ot the 

fquares of HD and HE. 

■ . ,^ . . . - * ' -^ • • 

PROP. XIU. 

If in AB the diatrcter of a circle two point) 

C and D be fo taken that^ C being without, 

and D either within or without the circle, the 

fquare of CD be equal to the rcAangle ACB, 

and from C a perpendicular to AB ercfted, 

and any line drawn through D to cut the fame 

in G and the circle in E and F-, thea I fay the 

fquare of GD will be equal to the rectangle, 

EGF. 

The 
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The converfe is alfo true^ which is this. 

If GC be perpendicular to AB the diameter 
of a circle and meets it without the circle in C» 
and if from G a line be drawn to cut the 
circle in £ and F, and the diameter either with- 
in or without in D, and the fquare of GD be 
equal to the reftanglc PGF ; then I fay the 
Iquare of CD will be equal to the reftangle 
ACB* 

PROP. XIV. 

Things remaining as in the lad propofitiont 
if the perpendiculars Eg and FH be demitted( 
then I fay that the redlangle gCH is equal to 
the fquare of CD. 

PROP. XV. 

If from C any point in the diameter of a 
circle AB produced a tangent be drawn, and 
from the point of contact D a perpendicular 
to the diameter DE be demitted ; then I % 
th«tAC:CB:: A£:EB. 



Of 
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Or converfely thus : 

If in AB the diameter of a circle be taken 
two pointsC amJEfuch that AC:CB;:AE:EB, 
and from £ a perpendicular ED raifcd, and CD 
drawn i then I fay CD touches the circle in D. 

Or thus 1 

If in AB tli: diameter of a circle produced 
a point C be taken, and therefrom a ungent as 
CD be drawn, and in the diameter a point E 
be taken fiich that AC : CB : : AE : EB ; then 
I fay ED being drawn will be perpendicular to 
the diameter AB. 

PROP. XVI.' 

Let AB be any chord in a circle and CD an- 
other cutting, the former in E, CB being joined, 
from D draw DF parallel to CB to meet AB in 
F J I fay that the redangle AEF is equal to the 
Iquare of DE. 

PROP. XVII. 

If ABC be a triangle infcribed.in a circle 
whofe fides CA and CB arc equal, and the 
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reftanglc CBD equal to the fquare of AB, and 
let AE be any line cutting CB in F and the 
circle again in E, and from E let a parallel to 
AB be drawn to meet CB in G •, then I fay 
that the reftangle CFG : BF*: : CG : BD. 

PROP. XVIII. 

Let ABC be a triangle infcribed in a circle, 
whofe fides AB and AC are equal, and from 
A any line be drawn meeting the circle again 
in D and BC in E ; I fay that the rectangle 
DAE is equal to the fquare of AB. 

PROP. XIX. 

Things remaining as in the laft propofition, 
if lines touching the circle in A and C be drawn 
to meet in F, and FD be drawn cutting BC in 
G ; I fay that the reAangle BCG is equal to 
the fquare of CE. 

PROP. XX. 

Let ABC be a triangle infcribed in a circle 
whofe fides AB and AC are equal, and let AD 
be parallel to BC, and taking any point therein 

' C P, 



D, let the reftdngle under AD and P be equal 
to the fquare of AB or AC, and from the points 
A and D let the lines AE, DE be inflefted to 
any point E in the circle, meeting BC in F and 
G J I fay the reftangk under FG and P = the 
reftangle BFC. 

PROP. XXL 

If in AB the diameter of a. circle b€f taken 
two points C and D fuch that ACtCE:: AD:D]^ 
and D be within the circle, and DE be per- 
pendicular to AB meeting the circle in E and F^ 
and if through C any line be drawn meeting 
the circle in G and H, and the line DE in K, 
and GL touch the circle in G, and meet DE 
in L -, then I fay the rectangle LDK is equal 
to the fquare of DE. 



PROP. XXIL 

If in AB the diameter of a circle be taken 
two points C and P fgch that AC:CB::AD:DB, 
and D be without the circle, and DE be per-» 
pendicular to AB, and through C be drawn 
any line meeting the circle in G amdH^ and 

the 
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the line DE in K, and GL touch the circle in 
G, and meet DE in Is-y then I fay the rcftangte 
LDK is equal to the reftangle ADB. 

PROP. XXIII. 

If AB be the diameter of a circle and CD 
perpendicular thereto meeting it in C, and from 
the points A and B, be inflefted AE, BE to any 
point E in the circumference, meeting CD in 
F and G ; I lay the redtangle GCF is equal to 
the rectangle ACB, 

PROP. XXIV. 

In AB the diameter of a circle let two points 
C and D be taken fuch th^t AC : CB :: AD : DB, 
and the point D be within the circle; and DE be 
perpendicular to AB, meeting the circumfer- 
ence in E and F, and let through C any line be 
drawn meeting the fame in G and H, and from 
the points G and H let GN, HN be inflefted 
to any point in the fame N, and let them meet 
DE in M and L i I fay the rcftangle LDM is 
(qual to the fquare of DE. 

Cz PROP. XXV. 
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PROP. XXV. 

Let AB be the diameter of a circle and CD 
perpendicular to the fame meeting the circum- 
ference in C and D, and let E be the centre, 
and from C and D let CF, DF be infleftcd to 

I 

any point F in the circumference meeting the 
diameter AB in G and t^j I fay the redlangle 
GEH is equal to the fquare of the radius AE. 

PROP. XXVI. 

In AB the diameter of a circle let two points 
C and D be taken fuch that AC ; CB : : AD :DB, 
and let D be without^the circle, and DE per- 
pendicular to BD, through the point C let any 
line be drawn meeting the circumference in F 
and G, and from the points F and G let FH 
and GH be infleded to any point H in the cir- 
cumference meeting DE in K and L •, I fay the 
reftangle KDL is equal to the redangle ADB> 

PROP. XXVII. 

In AB the diameter of a circle let be taken 
the point C, and CD be perpendicular to AB> 
meeting the circumference in D and N, in CD 
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let be talcen two points E and F on the lime 
fid^ of C with D fiich that the redanglc ECF 
may be, equal to the fquare of CD, and from 
the points E and F let EG^ FG be itifleftcd to 
any point G in the circumference, meeting the 
fame in H and K, and let HK when drawn 
meet the diameter AB in L i then I fay that 

AL:LB::AC:CB. 

PROP. XXVIII. 

In AB the diameter of a circle produced let 
be taken the point C, and CD be perpendicu- 
lar to AB, and therein be taken two points £ 
and F on different fides of C fuch that the reft- 
angle ECF, may be equal to the rcftangle ACB, 
and from the points E and F let EG, FG be 
inflcAed to any point G in the circle, meeting 
the fame in H and K, and let HK when drawn 
meet the diameter AB in L ; then I fay that 
AL : LB : : AC : CB. 

PROP XXIX. 

Let AB touch a circle in B, and any line AE 
be drawn equal to ABy and likewife from A 

let 
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let any line be drawn to cut the circle in C and 
P, and let EC, ED be drawn meeting the cir- 
cle again in F and G ; then FG being drawn 
will be parallel to AE. 

PROP. XXX. 

Let AB touch a circle in B, and therein be 
taken two points E and F on the fame fide of 
A fuch that the reftangle EAF may be equal 
to the fquare of AB, and from A let any line be 
drawn meeting the circle in C and D, and EC, 
FD be drawn meetipg the circle again in G and 
H i then GH being drawn will be parallel to 
AB. 

m 
I 

PROP. XXXI. 

Let AB touch a circle in B, and any line 
AE be drawn and therein be taken two points 
E and F on the fame fide of A fuch that the 
rectangle EAF may be equal to the fquare of 
AB, and from A any line be drawn to meet 
the circle in C and D, and EC, FD be drawn 
meeting the circle again in G and Hj' GH be- 
ing drawn will be parallel to AE. - 

PROP, xxxir. 
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PROP. XXXII. 

Through any point A within a circle let a 
line be drawn meeting it in B and £^ and 
therein two points F and G be taken fuch on 
different fides of A that the reftanglc FAG 
may be equal to the reftangle BAR, and thro* 

A any line be drawn meeting the circle in C 
and D, and FC, GD being drawn to meet the 
circle again in H and K j then HK being drawn 
will be parallel to AB. 

PROP. XXXIII. 

Let AB be a line without a circle, and from 
A and B two lines be drawn to touch the circle 
in C and D, and let the fquare of AB be equal 
to the fum of the fquares of AC and BD, and 
from A any line be drawn to meet the circle in 
E and F, and BE, BF be drawn meeting the 
circle again in G and H ; the points A, G, H, 
will be in a right line. 

PROP. XXXIV. 

Let AB meet a circle in C and D, and A 

be without and B within the fame, and let the 

reftangle 
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rcflangle CAD be equal to the fquare of AB 
together with the redlangle CBD, and through 
A any line be drawn . meeting the circle in E 
and F, and BE, BF be drawn meeting the circle 
again in G and H v then the points A> G, H, 
are in a i ight line. 

PROP. XXXV. 

From the extremes of AB let two lines AC, 
BD be drawn to touch a circle in C and D, and 
in AB let a point E be taken on the fame fide 
of A with B fuch that the redangle BAE may 
be equal to the fquare of AC, and alfo in AB 
another point F on the fame fide of B with E 

fuch that the reftangle EBF may be equal to 

the fquare of BD, and through A any line be 
drawn meeting the circle in G and H, and BG, 
BH be drawn meeting the circle again in K and 
L ; then the points L, K, F, are in a right line. 

PROP. XXXVI. 

If from A the vertex of a triangle ABC 
be drawn AD to any point D m tlie bafe, and 
DE be drawn parallel to AC, and DF to AB ; 

I fay 
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1 fay the fum of thp rcftangles BAEji C AF will 
be eqyal to the fquare of AD together with 



the reaangle BDC. 



PROP. XXXVII. 

Let A and B be two points in the diameter of 
^ circle whole centre i$ C> and kt the re6tangle 
ACB be equal to the fquare of the femidiameteri 
bifeft AB in !>, and ra^<$ the perpendicular 
DM ; from the point A draw AF to any point 
F in the circumference, and FE perpendicular 
to DM 5 then I fay that the fquare of AF i^ 
equal to twice the reftangle contained by AC 
andFE. 

PROP. XXXVIIL 

If any regular figure be circumscribed about 
a circle, and from any point within the figure 
there be drawn perpendiculars to all the fides 
of the figure 5 the fum of the perpendiculars 
will be equal to the multiple of the femidiametcr 
of the circle ty the number of the fide? of the 
figure. 

D PROP. XXXIX. 



[ 18 3 

'PROP. XXXIX. 

' f 

Let there be any number of right lines inter- 
fefting in a point, and making all the angles 
about the point equal, and let any xircle pafs 

through the fame point -, I fay the circumfer- 

' • • • • 

•cnce thereof will be divided by the interfecting 
lines into as many equal parts as there are lines. 

\ 

PR OP. XL.' 

If there be two triangles ABC, DEF, which . 
have one angle A in one equal to one angle D 

ill the other, and another angle B in the firfl: 
equal to the fum of the angles D and E in the 
fecond •, then fhall the fides AC, BC, DE, EF 
be proportional. 



* <- 



p R op: xli. 

• ' ... • - - . . 

, Thefquare of the line bifefting the vertical 

angle of any triangle is a mean. proportional 
between the differencejs .of the fquares of each 
fide including that angle, and the fquare of 
the adjacent fegmeritof the bafe made thereby. 



^ , PROP. XLII. 
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PR O P. XLII. 

Iffrom £hc fame point.trwo tangents be drawii 
to a circle^, and a line be drawn joining the 
points of conta<5t, and another line to be iilter- 
ceptcd between the tangents cut the foregoing 
which^-jmns .the point of contaft, fo as to be 
bifefted rn the ipbiiit of interfedlion^ . then* I fay. 
%at the part of that line which is a chord of the 
circle will alfo be bife£ted Iky the fame point. 

r . , , . ^ _ 

And, converfely, if the chord cutting the 
line joining the points of contaft be bifeftcd by. 
the point of interfeftion ; then the coatinuatioa 
of the fame tso meet the tangents will alfo be. bi-. 
feded by ihp fame point. 

■ » d * 

PROP. XUII. 

If from one of the equal angles of an ifofcelcs 
triangle a peipendicular be drawa to the op- 
pofite fide J then I fay that the rcftanglc con- 
tained under that fide and it's fcginent inter- 
cepted by the perpendicular and the bafe is 
equal to half the fquare of the bafe. 

D» PROP.XLIV. 
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PRO P. JCLIV. 

If h a fine AB two points C and D be taken ; 
i^n liiif that 

AB+AI^XBC+BCfrrzABC+BCD. 

And moreover that A C D B 






AB4*ADXCD+CD^:JaADC+BCp. 

» * I 

PR Q P. XLV. ; 

If from, the vertical angle of any triangle 
two lines be drawn to make equal angles with 
tKe fides (Containing it, and to cut the bafe^ 

tiien 1 fay that the fquare of one fide is to the 
fquarc of the other iide as the reftangfe under 
the fegments of the bafc contiguous to the firft 
fide is to the redangle under the fegments con- 

tiguous to the dthef fide. 

< ♦ 

P R O P. XLVI. 

If in AB the diameter of a femicirele any 
point C be taken, and from thence any line as 
CD dravm to meet the circumftrende in D^ and 
a perpendicular DE' be demittcd; then I fay 
that the fquarc of the line AC is equal to the 

fquarc 
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fquavc of th?' line CD, together wfth the reel- 
anorlc under the fum of the difUnccs of C from 
A and C from B and the line AE, when C is 
taken in the diameter AB produced ; but equal 
to the Iquare of CD together v/ith the reftanglc 
vindcr the differeDce of the diftances of C from • 
A and C from B and the Ikmc line AE, when . 
C.is taken in the diameter itfelf* 

PRO p: xlvii. ' 

If from one angle -^ qf a redltnglc ABCD a 
line be drawn to cut the two pppofite fides BC, 
DC, the former in F, and the latter produce in 
E i then 1 fay tliat the reftangle EAF is equal 
to the fum of the rcftatigles l5DC, CBF; • 



1 1 • > • • 
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If a re6bingle be infcribed in a right-angled 
triangle, fo that one q£, it^ anglea coincide with 
the angle of the triangle ; then I fay that the 

reftangle under the fegments of the hypothenufc 

. It 

it equal to rite fum oF the reAangles tiiider the 
fegments of the fidefs about the wght angle 
made by this infcf iptioit, 

PROP.XUX. 
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PROP. XLIX. 



t X 



If from the fame point C two tangents be 

drawn to a femicircle whole diameter is AB, 
. . , - - ■ ' • 

and if the extremes of the diameter and the 
p6ints of contadb be joined, either crofs-ways 
by two lines interfering in F, or other-ways 
by two lines interfeding in H ; then I fay that 
CF or HC produced to meet the diariieter AB 
will be perpendicular to the fame. 






P R O P L. 



If in a femicircle whofc diameter is AB the- 
chord of 6o°, equal to the radius be infcribed and 
froin the center E a perpendicular drawn thereto 
and produced to meet the circumference in F ; 
then I fay that AF, EF, BF arc.cootinual pro- 
portionals. 

* * r * 

- PR O P. LI. 

If a line be cut in extreme and mean pro- 
pottipA ^ then I fay that the fquare of the whole, 
the .redi^g^e under the whole and the greater 
fegment, and the rcdla^gle under the whole. 

and 



f » ^ 
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and the lefler fegments are continual propor- 
tionals* 



PROP. LII. 

If three lines are continual proportionals; 
the fum of the fquares of the mean and the 
greater extreme is to the redangle contained 
under the fame, as the fum of the extremes is 
to the'meah. 

PROP. mi. 

In every right-angled triangle, as the hypo* 

thenufe is to the fum of the fides about the 

right angle, fo i$ the faid fum, to the fum of 
the hypothenufe and twice the perpendicular 

from the right angle. 

PROP. LIV. 

If a right line AD be any-ways cut in B, and 

« 

from thence a perpendicular BE be ereAcd 
equal to a mean proportional between the whble 
AD and the part AB, and a circle be drawn 

through the points A, D, E, and from A a 

per- 



i • 
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perpendicular be cre^?d to mecit th^ dfi^um- 
ference in F; then I fay that AF, AB, BE, AD 
are four continual proportionals. 

PRO P. LV. 

Jn every right-angled triangle, as thed^ffer^ 
tfnce between the . hypochcnufe and one. fide 13 
to the diffi^-cnce between the fame fide and its 
adjacent fegment, fo is the fame jBde ^XQ thq 
fame fegment. 



P R O .P, LYL 

If HC bf a tangp^t ^ a cirple^ mcru»g th? 

dia^^er PB proflijicefl ifi If, and^^rom the 
point of c^Ha^a C ^^ perjKipdicuUr CK tq that 

diameter be drawn, and jiikewiie a Ivm from 
H cutting the circle in F and G, and the per- 
pendicular CJ^ ip 1, atfd ^ be the neareft point 
u> H ; then I fay that the fquarc of HE is to 
the fquare of the tangent HC as FI ta I(j. 

PR OP. LVII. 

If one fide AC of an equilateral triangle ABC 
be produced to E fo that CE may be equal to 

AC, 
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AC, and from A a perpendicular to AC raifed, 
and from E a line drawn through the vertex B to 
meet the perpendicular iti D ; then I fay that 
BD is equal to th^ radius of the circle which 
circumlcribes the triangle, 

PROP. LVIII. 

If BP bife(3: the vertical angle B of a triangle 
ABC and meet the bafe in D, and if with cither 
of the other angular points A *or C as center 
and the adjacent fegmcnt of the bafe as radius 
a circle be defcribed to cut BD ag:ain in E j 
then I fay that BE is to BD as that fegment 
ufed as radius is to the other. 

PROP. LIX. 

If BD blfed the vertical angle B of the 
triangle ABC, and if on BA or BG from B be 
put a third proportional to the other fide and 
the bifefting line; then I fay the reftangle 
under that fide on which it is put and its re- 
mainder when the third proportional is taken 
from it is ccjual to the fquare of the adjacent 

E fegmcnt 
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Ccgment of the bafe made by the biitdHng Ut^. 
i.e. BCE=CD', orBAEirAD*. 

PROP. LX. 

i. » 

If an ifofcles triangle be infcribed in a fern}- 
circle and one of the equal fides produced^ apd 
if from any point E in the diameter a perpen- 
dicular thereto be drawn to cut the fide, the 
circle, and the fide produced in the points G, 
H and F refpediyely ; then I fay that EG* 
EH and EF are continual proportionals. 
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GEOMETRICAL PROBLEMS^ 



P R O B. h 

THROUGH a given point A without a 
given circle to draw a line to rut* the cir- 

» 

cumference in two points X and Y fuch^ thac 
the reaangle ufnder the Segments AX and XY 
may be equal to a given plane. 

P R O B. IL 

Two circles being given neither touching^' 
nor cutting, ilor incltidiflg one the other; to 
find a^ point in the line joining their cencers 
fuch that, tangents being drawn from tbcncc to 
the circles, thofe tangents may obtain a giren 
ratio. 

p\ O B- lit 

Having a point C. given in the diameter AB 
pi a circle produced j it is required to find a 

E a point 
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point X in the continuation 6C fuch that^ a 
tangent being drawn therefron), the faid tan- 
gent may be equal to XC. 

P R O B. IV. 

A circle being given and two points either 
within or without it ; through thefe two points 
it is required to draw another circle \vhich 
ihall bifed the periphery of the former* 

P R O B. V. 

' Having two points A and B given either both 
within or both without a given circle ; it is 

required to infleft therefrom two lines AX and 
BX to the fame point <rf the circumference X 
foch that, AX and BX meeting the circum- 
ference* agdn in Y ^d Z, YZ may be paralld 
to AB. 

P R O B. VI. 

Having a circle given, and likewife three 
points D, E, F, being in a right line, and 
either all three without the circle, or D and E 
within and F without ; it is required from D 

and 
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and E to infled: two lines DA and EA in fuch 
a manner to the fame point A of the ci cum« 
ference, to meet it again in B and C, that 
BCF may be a right line. 

P R O B. VIL 

Four right lines being given, any three of 
which are greater than the remaining one y it is 
required of thefe four lines to conflitute a qua- 
drilateral figure which will (land In a circle. 

P R O B. VIIL 

Having^ three points given in the circumfer- 
ence of a circle ; to draw a diameter of that 
circle fuch that^ perpendiculars being let fall 
from the given points upon it, the fegments of 
this diameter, intercepted by thefe perpendi- 
culars^ may bear a given fatio to each other. 

P R O B, IX. 

Having two points given in the circumfer- 
ence of a circle, to draw a diameter of that 
circle fuch that, perpendiculars being let fall 

from the given points upon it^ the fegment of 

this 
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this diameter, intercepted by thefe perpendi- 
culars, naay be equal to a given line. 

P R O B. X. 

Having three points given in the circumfer- 
ence of a circle ^ to finci a point from which 
three lines being drawn to the given points, 
xthefe lines fhall make angles with each other 
cqujil. tp two given anglqs. 

P R O B. XI. 

Having a poini: given within a circle, and 
fuppofc therefrom aji indefinite number of lines 
drawn to the circumference, and upon each of 
thefe lines as bafes ifofceles triangles be con* 
itituted, one of whofe equal fides is a tangent 
to the circle ; it i$ required to determine the 
locus of the verrices of thofe ifofceles triangles* 

P R O. B. XII. 

In a given fegment of a circle to find a point 

in the circumference fuch dwt, two lines being 

drawn from thence to the extreinesof the bafa^ 

the rectangle under thefe lines -fhall ^bc^cq*ial tp 

the fouarc of their dififerencc* , 

PROB. XIIL 



p R o B. xni. 

To produce the diameter of a given circle to 
fuch a poiat chat^ a tangent being drawn from 
jthence, and a perpendicular let fall from die 
point of conud:^ upon the diameter, tfae red*? 
angle under the tangent and fuch perpendicular 
ihall be to the re£tangle under the diameter and 
the lefler fegment of the diameter made by the 
perpendicular in a given ratio. 

P R B, XIV. 

To find a point in the diameter of a given 
fcmicircle, or in the diameter produced, fuch 
^at^ a line being drawn through ijt making a 
given angle with the diameter, and terminating 
in the circumference, the fquare of that line 
ftiall be to the rcdangle under the parts of the 
jiiametcr intercepted by it in a given ration 

P R O B, XV. 

Having a rhombus ABDC given ; it. is rc^ 
guired from one of it's angles A to draw a line 
AG to meet one of the fides produced in G, fo 
that the whole line AG may be to the part of 
\t EF intercepted between the diagonal CB and 

f he fide BD in a giyen ratio. 

PROB.XVI. 
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P R O B. XVI. 

Having a triangle ABC given whofe fides 
BA and BC are fuppofed indefinitely produced, 
and a point D given any where in the other fide 
AC ; it is required through D to draw a line 
IDH, intercepted between BA and BC, to cut 
ofFa triangle IBM equal to the original one ABC^ 

P R O B. XVIL 

Having a femicircle given, and a point D in 

it*s diameter AC -, it is required through D to 
draw another femicircle to be included in the 
former of fuch a magnitude that, a tangent be- 
ing drawn thereto from C as CEB, the part 
thereof EB, intercepted between the point of 
contaft E and it's interfcdtion with the former 
given femicircle B, may be equal to DA^ 

P R O B. XVIIL 

To divide a circle into any number of parts 
which fliall be as well equal in area as in circum^ 
ference. — N* B. This mayfeem a {paradox, however 
it nioy he effcSed in a manner friSlj g^iometricaU 

FINIS. 
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